No pun intended: future directions in invertebrate glial cell migration studies.
Glial cells play a wide range of essential roles in both nervous system development and function and has been reviewed recently (Parker and Auld, 2006). Glia provide an insulating sheath, either form or direct the formation of the blood-brain barrier, contribute to ion and metabolite homeostasis and provide guidance cues. Glial function often depends on the ability of glial cells to migrate toward specific locations during nervous system development. Work in nervous system development in insects, in particular in the fruit fly Drosophila melanogaster and the tobacco hornworm Manduca sexta, has provided significant insight into the roles of glia, although the molecular mechanisms underlying glial cell migration are being determined only now. Indeed, many of the processes and mechanisms discovered in these simpler systems have direct parallels in the development of vertebrate nervous systems. In this review, we first examine the developmental contexts in which invertebrate glial cell migration has been observed, we next discuss the characterized molecules required for proper glial cell migration, and we finally discuss future goals to be addressed in the study of glial cell development.